Introduction
Meningioma is a tumor which develops from the cells constituting the arachnoid villi. Vimentin and epithelial membrane antigen are well-known markers of this tumor.',") Glutathione S-transferase (GST)-7t has recently attracted much attention, because of its involvement in detoxification of various substances such as anti-cancer agents and because it is expressed in various tumor cells. 1,2,5,11,16) We previously reported that the immunostaining response in dicating GST-n in human gliomas increases in tumors with greater malignancy. 12-14)
The present study assessed the usefulness of GST tr as a meningioma marker, by immunostaining of various subtypes of meningioma.
Materials and Methods
Surgical specimens of five normal meninges and 25 meningiomas were obtained from operations or autopsies performed at our department in the last 4 years. The meningiomas were 10 of the meningo thelial type, six of the fibrous type, five of the transitional type, three of the microcystic type, and one of the secretory type. The specimens were fixed in 10% buffered formalin and embedded in paraffin, then cut into 4,um sections. Immunostaining for GST-n used the strept-avidin-biotin method follow ing the kit instructions (Histofine SAB-PO(R) Kit; Nichirei Corp., Tokyo), using rabbit anti-GST-n an tibody as the primary antibody. 
Results
The GST-ir immunostaining responses in the men inges and meningioma specimens were rated on a 3 point scale (Table 1) . In normal meninges, only the arachnoid villi showed positive staining, and the arachnoid membrane showed no staining. In the me ningothelial type, the cytoplasm of most cells was strongly positive (Fig. 1 ). In the fibrous type, all cells were negative (Fig. 2 ). In the transitional type, only the meningothelial components were positive. In the microcystic type, both the meningothelial cell clusters and the chicken-wire-like microcystic com ponents were strongly positive (Fig. 3 ). In the secretory type, the meningothelial components and the pseudopsammoma-body-producing cells were positive (Fig. 4) .
Discussion
The development of meningioma has been much in vestigated. Yamashima et al.22' carried out an elec tron microscopic study and found that the dural border cells which constitute the arachnoid villi are the basis for the development of fibrous type me ningioma, and that the arachnoid barrier cells are the basis for meningothelial type meningioma.') In the present immunostaining study, only the menin gothelial components were positively stained for GST-n in the meningothelial or transitional type, and no fibrous components in the fibrous or transi tional type showed any positive response. These results suggest that the meningothelial and fibrous 6: 191-194, 1993 (in Japanese) 
